vary with temperature and can be represented in the power series of structure making and breaking capacity of electrolyte is inferred from the sign of dB/dT values. The apparent molar expansibility has also been determined. Glucose, fructose, sucrose and maltose have been found to be structure maker and breaker in aqueous KCl from molar volume as well as viscosity studies.
Introduction
The study of apparent molar volume of electrolyte at infinite dilutions, B parameter of the Jone-Dole and M and K parameter of Moulik equation for viscosity and their dependence on temperature can furnish useful information on the nature of solute-solvent interactions. The behavior of electrolyte in aqueous carbohydrate solutions recently has been a subject of interest [1] [2] [3] . Sacharide molecules having several hydroxyl groups interact with metal ions to produce a variety of metal-sacharide complexes. These complexes are weak, but the interactions are specific [4] [5] . The range of applications of osmotic treatment is wide. Fruits, vegetables, meat and fish can be osmotically treated preceding conventional processing [6] [7] . Binary and ternary aqueous solutions of sugars, inorganic salts; alcohols and polyols can be used as osmotic agents. The use of mixed blend makes it possible to take benefit from the respective advantages of each solute. Therefore the understanding of osmotic treatment needs to take in to account the physical properties of the aqueous solutions. Only few studies are available on densities and viscosities of concentrated water + sugar + NaCl [8] [9] . The objective of this work was to measure density and viscosity of the ternary system water + 
Experimental
Water used for solutions was triple distilled had specific conductance 5x10 -6 mhos.cm -1 . Glucose, fructose, sucrose, maltose and KCl (Analar R) with purity more than 99.9% were vacuum dried and used as such. The solution of different molarities of these sugars (0.11 M-0.25 M) were prepared by dissolving accurately weighed amount of sugars in (0.05 M and 0.5 M) aqueous solutions of KCl. The density and viscosity measurements 10 were carried out by Bicapillary pycnometer and Ublhode viscometer respectively at 298. 15 
Results and Discussion
The apparent molar volume of glucose, fructose, sucrose and maltose in aqueous KCl solutions has been calculated from density data by using the following equation
(1) Where d 0 is the density of solvent, d is density of solution and M 2 the molecular weight of the salt and m is a molar concentration of solute. Errors in φ v were calculated from the following equation 12 . Table 1 . [13] [14] [15] , it is obvious from the sign of S v that solute-solute interaction are present and increases with increase in concentration of KCl in glucose, fructose, sucrose and maltose. The attractions are increasing with increase in temperature for sugars in aqueous KCl solutions. The slope S v is positive for glucose, fructose, sucrose and maltose solutions in aqueous KCl solutions. This positive S v values from Debye-Huckel theory 11 showed that sugars will be considerably associated in presence of ions. Table 3 . 18 . The positive and negative values are small in magnitude due to weak solutesolute interactions. The parameter B and B* represents the structure-making/breaking capacity of an electrolyte in a solution also contain a contribution from structural effects and is responsible for solute-solvent interaction in a solvent 19 . It has been emphasized by a number of workers that dB/dT is more important criterion 20 for determining solute -solvent interaction, as positive B/B * coefficient obtained for glucose, fructose, sucrose and maltose in aqueous KCl solution can be interpreted as merely due to large size of ion. The value shown in parenthesis is that for respective parameters measured in water. Viscosity study of a number of salts has shown that structure makers will have negative dB/dT.
Conclusion
The positive value of excess molar volume of sugars in aqueous KCl solutions may be attributed to the increase in the solute-solvent interactions at infinite dilutions. "A" Parameter of Jone-Dole equation represents the contribution from solute-solute interactions 18 . The positive and negative values are small in magnitude due to weak solutesolute interactions.
The temperature effect on glucose, fructose, sucrose and maltose in 0.05 and 0.5 M aqueous KCl solution shows a negative sign of dB/dT showing thereby that sugars investigated behaves as a structure maker.
